K Reijula, P Paakko, R Kerttula, 0 Taikina-Aho, T Tuuponen, J Hassi Despite environmental monitoring, widely used occupational standards, and an increasing knowledge of the causative agents of occupational respiratory diseases, new cases of pneumoconiosis still occur. Pulmonary disorders caused by inhalation of talc (magnesium silicate, Mg,SI401, (OH)2) have been described among workers in various industries. " Interstitial inflammation with lymphocytic infiltration, granulomas, and birefringent material are typical findings in lung tissue of patients with talcosis.' 2 Bronchiolar changes, however, have never been described and this paper is the first report of bronchiolitis in patients with talcosis.
Case report A 43 year old talc mine loader who operated a tractor was admitted to a local chest hospital with dyspnoea, cough, and phlegm. He had worked as a talc loader since 1960. The patient used paper masks only occasionally to prevent dust inhalation. Mineralogical examination had established that talc from the talc mine occurs infiltration with macrophages including birefringent material. An open lung biopsy was conducted in May 1984 to elucidate the definite etiology of the granulomatous lung infiltration. Biopsy specimens were treated as described earlier. 3 The samples containing dust were examined using a JEOL 100 STEM fitted with a PGT 1000 energy dispersive spectrometer at 100 kV.
Light microscopy showed a fairly normal alveolar pattern. Most of the non-respiratory and respiratory bronchioles had lymphocytic infiltration of the mucosa (fig 1) . A few interstitial epithelioid cell granulomas were seen. Slight fibrosis was found in the interstitium, with hypertrophy of arterial media. Interstitial tissue contained black dust, especially around muscular arterioles, bronchioles, and in subpleural areas; several birefringent crystals or sticks were seen in polarised light. Multinucleated giant cells were also present. Some of these contained either a few dust particles or asteroid bodies. The histological picture suggested talcosis.
Interstitial macrophages that contained one or two particles a cell were detected by electron microscopy (fig 2a) . These particles showed a spectrum typical of talc in energy dispersive x ray analysis (fig 2b) . No silica or asbestos was detected in the lungs.
After the lung biopsy the patient continued treatment with a bronchodilator. He returned to work two months later and irregularly used a helmet type ventilatory device. Eight months later he presented with less severe dyspnoea, cough, and phlegm without fever. No remarkable changes were found in lung function tests. His oxygen saturation and electrocardiogram were normal both at rest and during exercise. Peak flow values varied from 520 to 6001 per minute. Bronchial hyperreactivity by metacholine provocation test could not be detected. The patient retired in February 1986. 
Discussion
The diagnosis of talc pneumoconiosis should be established by a history of prolonged exposure to talc dust, to radiological appearance of pulmonary infiltrations, histological findings, and by the finding of talc particles in the lungs after mineralogical or electron microscopy examination, or both. Electron microscopy has extended the capability for diagnosis of pneumoconioses. Furthermore, the composition of foreign material in the lungs can be determined by energy dispersive x ray analysis. In the present study, dust samples that were measured in the breathing zone of the patient during the working shift showed high concentrations of talc inside the tractor. The patient started to use a sufficient ventilatory device (irregularly) only after the first clinical examination. Thus exposure to talc dust was most evident before the clinical examinations.
As in previous studies, dyspnoea and cough were the first symptoms.24 It is difficult to estimate the onset of the respiratory symptoms caused by talc dust because of the patient's heavy smoking, which undoubtedly explains some of the symptoms suggesting chronic bronchitis. The patient noticed, however, an increase in the symptoms, which he related to inhalation of talc dust, and which appeared eight months before the first examination. As previously described, a restrictive ventilatory defect with reduced vital capacity was detected.4 Also, a slight decrease in diffusing capacity and an obstructive ventilatory defect were found, together with lymphocytic infiltration of the mucosa ofnon-respiratory and respiratory bronchioles. Bronchiolitis has not been shown previously in talcosis. The obstructive ventilatory defect may be partly explained by bronchiolitis in this case.
Recent studies have shown that non-asbestos mineral dust can cause small airway lesions accompanied by air flow obstruction.' These lesions, with deposits of fibres and pigmentation, have been detected in the walls of non-respiratory and respiratory bronchioles and alveolar ducts. 6 In this "mineral dust airway disease" inflammatory cell infiltration has not been detected in the walls ofbronchioles. Also, injury to the bronchiolar wall was assumed to be a nonspecific reaction of small airways to inorganic particulates. 6 Further studies are needed to prove whether the bronchiolitis found in this patient represents a general phenomenon in workers exposed to talc dust. We thank Eeva Liedes MD, Jordan Fink MD, and Victor Ferrans MD for their interest in the present study. The work has been supported by grants from the Finnish Antituberculosis Association, the Finnish Work Environment Fund, the Paulo Foundation, and the Foundation for the Study of Allergy, Helsinki, Finland. Requests for reprints to: Kari Reijula MD, Oulu Regional Institute of Occupational Health, PO Box 451, SF-90101 Oulu, Finland.
